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2554WO0P 
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International application No. 
PCT/JP99/05456 


International filing date (day/month/year) 
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Priority date (day/month/year) 
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International Patent Classification (IPC) or national classfication and IPC 
C07K 1/12, C12N 15/09 // C12P 21/02 


Applicant 
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1. This international preliminary examinating report has been prepared by this International Preliminary Examining Authrity 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 



□ This report is also accompanied by ANNEAXES, i.e. sheets of the description, alaims and/or drawings which have 

been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of sheets. 
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Basis of the report 
Priority 

Non-establishment of opinion with regard to noveltyl, inventive step and industrial applicability 
Lack of unify of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 
Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 
26/10/1999 


Date of completion of this report 
11/07/2000 


Name and mailing address of the international 
preliminary examining authority: 

Japanese Patent Office (IPEA/JP) 

4-3, Kasumigaseki 3-chome. Chiyoda-ku, TOKYO 
100-8915 JAPAN 


Authorized officer 
MUKASA Noriko 

TelephonNo. 03 3581 1101 3448 
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• International preliminary 
examination report 



International application N . PCT/JP99/05456 



L Basis of the report 



1. This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70.16 and 70.17).): 

£3 International Filing Document as originally filed 

Description, pages: 



□ as originally filed 

□ as received on with letter of 

Claims, No: 

□ as originally filed 

□ as received on with letter of 

Drawings No: 

□ as originally filed 

□ as received on with letter of 

S qu nee Listing 

□ as originally filed 

□ as received on with letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3 (b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed togther with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished wrriten sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 



4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ This report has been estabished as if (some of) the amendments had not been made, since they have been 
cosidered to go beyond the disclosure as filed (Rule 70.2c): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report) 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 
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2. Citations and explanations 
see separate sheet 



this 



- " * INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application N . PCT/JP99/05456 



Re Item V 



1. Reference is made to the following documents: 

D1: EP812856. A1 (TAKEDA CHEM IND LTD.) 17. December. 1997(17.12.97) & JP, 10-72489, 
A&KR, 98002062, A & CA, 2207723, A6 DE. 69700561. E 

Claim 1-16 

Reference 1: EP. 812856. A1 (TAKEDA CHEM IND LTD.) 17 Dec. 1997 
(17. 12. 97) & JP, 10-072489, A & KR, 98002062. A & CA, 
2207723, A & DE, 69700561, E 

As to Claims 1 to 1 6 

In Reference 1 , with regard to a method for removing N-terminal methionine, the fact 
that following the reaction between peptides or the salts thereof possessing optionally 
oxidized N-terminal methionine and a-diketones, hydrolysis is performed is described. 

Further, the follows are described. In the case of the reaction with a-diketones, in the 
presence of transition metal ion such as cupper ion and base such as pyridine, 
a-diketones such as glyoxylic acid or salts thereof may be reacted. Peptides 
possessing optionally oxidized N-terminal methionine may be genetic engineered 
peptides. Base used in hydrolysis may, for example, be diamine such as 
3,4-diaminobenzoic acid. In the reaction, to use buffer solutions as a solvent is 
preferred. The buffer solutions such as acetate buffer are mentioned. 

At this point, it is accepted that the persons skilled in the art can be easily selected 
appropriate buffer solutions that do not inhibit hydrolysis from publicly known buffer 
solutions. Moreover, it is not accepted that by selecting the buffer solution described 
in Claim 1 , compared with other buffer solutions, particularly obvious meritorious 
effects such as high activity occur. 

Therefore, it is accepted that the persons skilled in the art can be easily made the 
invention related to Claim 1 based on the description of the Reference 1. 

Further, It is accepted that as occasion demands, the person skilled in the art can be 
selected sorts of peptides and decided concentration of the buffer solutions. 

Therefore, it is accepted that the persons skilled in the art can'be easily made the 
invention related to Claim 2 to 16 based on the description of the Reference 1. 
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International Patent Classification (IPC) or national classification and IPC 
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Applicant 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 
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Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 
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Date of submission of the demand 

26 October 1999 (26.10.99) 


Date of completion of this report 

11 July 2000 (11.07.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
|^| the international application as originally filed 

| | the description: 

pages 

pages 
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, as originally filed 
, filed with the demand 



, filed with the letter of 
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the claims: 

pages 

pages 

pages 
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, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 
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, as originally filed 
, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages ' 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 



3. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of: 

I I the description, pages 

1 1 the claims, Nos. 

1 1 the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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2. Citations and explanations 

Cited document 1: EP, 812856, Al (Takeda Chemical Industries, Ltd.), 17 December, 1997 (17.12.97); & 
JP, 10-72489, A & KR, 98002062, A & CA, 2207723, A & DE, 69700561, E 

Concerning claims 1-16 

Cited document 1 discloses a method for eliminating N-terminal methionine that involves reacting a 
peptide having an optionally oxidized methionine residue at its N-terminal or a salt thereof with an a- 
diketone and then carrying out hydrolysis. 

Moreover, said document also 1) discloses the fact that the reaction is carried out with an cc-diketone 
such as glyoxylic acid or a salt thereof under the presence of transition metal ions such as copper ions and 
a base such as pyridine, 2) discloses the fact that the peptide having an optionally oxidized methionine 
residue at its N-terminal may be a peptide manufactured using genetic engineering techniques, 3) 
proposes a diamine such as 3,4-diaminobenzoic acid as the base used in the hydrolysis reaction, 4) 
discloses the fact that it is desirable to use a buffer solution as the solvent in the reaction, and 5) proposes 
things like an acetic acid buffer solution as the buffer solution. 

Here, it is considered that a person skilled in the art would have been able to select a suitable buffer 
solution that does not impede the hydrolysis reaction from amongst publicly known buffer solutions. It is 
considered that selecting the buffer solution disclosed in claim 1 as opposed to a different buffer solution 
does not result in any particularly remarkable effects (for example an increase in reactivity). 

It is thus considered that the subject matter of claim 1 could easily have been arrived at by a person 
skilled in the art based on the disclosures in cited document 1 . 

Moreover, it is considered that selecting the type of peptide and determining the concentration of the 
buffer solution are things that a person skilled in the art could have accomplished as required. 

It is thus considered that subject matter of claims 2-16 could easily have been arrived at by a person 
skilled in the art based on the disclosures in cited document 1 . 
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CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), ARIPO^fF 
(GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), ^l— 5 isTft 
fr* (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)Title: PROCESS FOR ELIMINATING N-TERMINAL METHIONINE 
(54)38 51 <z>£«; N^ffl^^-^ISfe**-**: 



(57) Abstract 

A process for freeing a peptide having an optionally oxidized diketomethionine residue at the N-terminal or a salt thereof from the 
diketomethionine residue, characterized by reacting the peptide or salt with 3,4-diaminobenzoic acid or a salt thereof in the presence of 
acetic acid and sodium formate, formic acid and sodium formate, or formic acid and sodium acetate; and a process for preparing peptides 
free from N-terminal methionine residues or salts thereof. 
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5 sasi**iBiiiai*n?^jEK$n5iRtctt, -toN^ssra: dirna©^3F 

Lfta*e> £<D*^:*— :7d -fey ->>^ic:«t:oT5t»3l»^nTb* 

0 0 % (Nature) , 2 9 3 , 4 0 8 ( 1 9 8 1 )] CIU, -f 

>^-7iO>- oC^^Ttt 5 0 % • t^-^>^-7iD 

!5 > • U-y— ^ (J. Interferon Res. ),_1_, 381 (1981)], #^'J 

t^D<77->Ttti:t5» : ? : l (r IL-2) Id in A, 75 y^miz^ 

et-r IL-2) ^tlTt^^o 
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— -ft. N«075 J m*it¥mzffc£;-tZ>Jj&£ ttli, Dixon ifi, 1 
9 6 4^l:> DL-77-M'Jy>II^U^yM, tf'J^>> St^fB 

£<h h U— • v^— (Biochem. J) , 9 2, 6 6 1 (1 

9 6 4) ] . ZZiZ, ^-^tC^-fe^^A:/ K£Rj££-£££7 5 H«S 

h ij — - (Biochem. J) , 9 0 , 2 C ( 1 9 6 4) ] . £ 

(DJx.Jfc&'T' h # d — A c — 5 5 1 (Pseudomonas cytochrome c — 5 5 1 ) \Z 

7, h U — • (Biochem. J) , 9 4 , 4 6 3 ( 1 9 6 5) ] . 

h > »c *t j£ -r z> n * * — > & w m. -r & c: t & - £ t ^ 
z(Dmm&m®i-?z>fcsb, mt^ry (bi-cn) ^aot^f*- 

>£J&DB£<y5fe^?lfg WX>7. (Science) , 1 9 8 , 1 0 5 6 ( 1 9 

77) ] $nti^^ cL^^temMoi&^ssM^t::*^—^^^ 

1$ USt'l. u t ^ plfgtt^^W^.!: ITlt 0-724 
8 9*§ (EP-A- 8 1 2 8 5 6^) \Zfd.m<Djj&£kmzte<£ < & £ nt U 
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S J£ & ft 1 £ B ^ & 1 * ® ^ *^ T " * ° ^ c ° 

Jr-&i\zi0kznz>t.&Dj£ (i) t^^nsN^nift^nx^Tt) 

t£ ^ 5f # - >SS © >? >r h £ WT S 7^ F Id J&S <0»J A « ^ 7 ^ >U) 
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— (ID K&^T 

f (0)m 

(CH 2 ) , 
I 

o o 

-«5* (ill) r N *^tc^b^nT^Ttxfc^ 

(1) N*«i:M^T^^^f^>Sl^>*n^W^ 

u * a h u * ^©sarFi:: 3,4- ^75y«i* 

(2 ) NSitiftsn-c^"^^^* 0 ^^**^* 

(4) *^Ftf(i)*ft***>. (iii)^>^- cl 
>f*>-2. (iv)^a - h D7^>- 3 ifctt(v)7^»J >Tf*S«0E CD 
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(5) ^y"^ V )V : £>-v$> } 5wit?> (1) IBf££>yj&, 

(6) ^WL^^am-yV^Oh^ «fc.ktf«^HJtf*£fctt«45 
.t^Ktb'J^A* 5 . P H*52ft^b9TiKJ0. 1 & V> b 8 mol/L©««^ 

(7) N*^fcgHfc£nT^Tfeck^^*->^a©^ K>&£WT£ 
K it@g43<££^i^ h U £A(D#ffiTK 3 , 4 - 

(10) g^&J^iTS^bU^A, #B*«fctf#M:rhUtfA£fctt*ftt 

^cfc^gg^hU^A^ P H*&2ft^L9T£jO. lftV>b8nol/L<Z>£« 

(11) N*^^m^^tlT^Tfe«fcV^5 : -^->^S©> ; ^^>'*^^'^ 
S^T/^F^fc ^^^.fc^^m^hU^A^^tET^S, 4- 

(12) fie^x^w^ssissn, NumzmtatiT^Th^*?-*- 

A, b 'J * A*fctt#**J:^»Bfc^ 1- 'J A©#«ET 

K3, 4 -^7ay*BSK*fctt^coffitR*S$ii:«- t*^at^"* N 
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(1 3) N^SMk^nx^T^il^^^ySS^ft^^^HS 
U -^A, ^B633«fctf €f&:f- h U ^A£fcte^B£&<fctf@fi£^ b 'J S A<h (ii) 
(1 4) N*iSlwBI^SnT^iTt)«J:^^5 1 *->SS©^^ VyW^M^T 

( i )gt«*5<fctf€fK:J- h U ^A, i§fg££<fctf€rg^ h 'J A£fcte£f&43 J: 
tf&Wtf-bVVJ** t (ii) 3, 4-y75y$fit8tfcl«©«Offiffl^ 
(1 5) N5|5iffitwl6^$nTlriTt>J:V^^^-— >^»S:Wrs^^ 

^iSctt/^^-hU^A^^^^^ck^M^hU^A, £(ii)3, 4 
(1 6) N^SCtft^^T^TfciV^^-^S^^^^^^^ 

( i )KK*5«fc^€fK^- h U A, £f&:fc<ktf€fl£:*- 1- U C7 A^fctt€fS6*5«k 
^th'J^A> t(ii)3, 4-s;7S/S*«*fcl«0*®*ffl' 

0 1 Hm^)4 a)T'#^tlfct^l©^*^^t. W-> (Lane) 
! te$H=-a-?-#-&, i/-> (Lane) 2 W:*&Slh GH Sr^T. 

e) iji^ST-* — U-> (Lane) 2 te^J&^J 1 BTH^^fc 
B T C ^^t. 

0 3 te, HJS^J 1 8 a)-cm ^tlTzm^Wj^M^T^-t o V— > (L a n 
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e) i izft^m-?-*-** v-> (Lane) 2 ummm i 7 Tt# e> tlfc 

I L - 2 £^To 
0 4 te, ftJS#l2 6Ti^bnfcDNA77^/> h Sr^To 

0 6te^J60J2 7 ^&nt^7^5 Hp TB 9 6 0 - 1 3 tf)*?tf£0 £^ 
To 

58 £ ^ T £ It &6 CD « & (D B m 

5£ CH 3 -S(0) m -(CH 2 ) 2 -CH(NH 2 )-C0-X [5$*, m 0 l> L 2 CDg£fr £^ L- , 
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ff^ll^^F^tTtt, 757W2^£^l 1 0 0 OtffeS^^ 

e>n. ^(DMWMt tTii, ^fi*;i/ ; &> (gh) & c#i;U2\ 

;i^> (hGH) (#K 2 OK-hGH, 2 2K-hGH&f) , ^ 

— ^-fe;WJ> (BTC) , giJ¥^ftl*^ : &> (PTH) , -f>ya'J>, # 

i^sif, mmmnmmmm^, ^mww^mm=¥-. ^U7fi*#i* 
^§af, -t&Mi&fiE^ ^^i^safia^fiH^. 

MtfcfiH^ x^r • 7z>7s^;->f> • 7 ->p^±- 

•t\ 7°a^-T>C, Yu>-#*z~J=lV>. #7£j&B^ #;i^>bx -r> 
7'J>i^Sl^ <>^-7xn>-a, /Sifter* -f>^-o-f*> 

- 1 (a, j3) ~1 2, IM&s nx-$ij?&@^ l)S[7^D77-y ■ 3D 

--$!imE^ »^D7 7-y»S^ hD>^#lf/, XUXD 
^^Xf>, PACAP. C^tt^-h'J^AfiJS^^K, X>H-feU>, 

^->*^->^, ^S^-^&B^ a, jStfcttrX^H^^X x 
>^7 7'J>> JfJfc+jfcffcttB^ #XMJ>> tf)V%3>. ^St^;u^e> 

y y VwtiTshuy, A'V7°U7y>^ ^X>^, ^7h'». V^h* 
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fifHl^f H. PTHrP, VIP, DHI, <>7'jy hOtf>, G 
RP, CCK-PZ, Galanin (#^~>) , 7^h^A^~7°^H (Antrum 
Peptide) , PPY, Pancreat ic Polypept ide. PSP, /O^UTX^f >, 

hcc hcs, U7^r->>, jfamflMEi^ it-r^^-r x^>, im*v>, 

77^^— XIII, 77^^— VIII, 7°D^7D^^-if, SOD, 77^" 

VII a, T>^hP>tf>, T^U y/iifOiai^i^tlbOAr^ > 

£, o^^^n^^^p^fc^iiT^o^-/^ Ffe£ 

htiZ&*)l' : £> ( h G H) (#!J, 2 OK-hGH, 2 2 K - h G Hfe <Jf ) fe 
if) , -a-OhD7^>-3, ^— ^-fe;UU giJ^^flt^;i/ ; E>, <i > 

th^l^ : E> (hGH) (#1, 2 0 K — h GH, 22K-h 

GH^a ^ct^n^cDA^-r >> tDb^fi^^a imx 

V£. thfi5cS*;U ; E> (hGH) (#J, 2 OK-hGH, 2 2 K — h G Hfe 
£) fed:] tffti£ls<m^t>nz>o iu IB 7 ^ D >tL/TIJ. #J Afcf Biochem. 
Biophys. Res. Commun. . 251. 471-476 (1998) \ZUM<D t h 7^ U >- 3 6 , 
kh7^'J>-13, 7^'J>-13 ©N*S075yi (Gin) ^tf P 
tffrZ^ymtVfr^^^tzEtf&ftibn. AP J (O'Dowd. B. F. , et al. , 
Gene, 436. 355-359 (1993)) izML. U # > KiStt* WT S^T^ FT&tl 

7 1 6 5 4-StlCfe«£(E> rgB^iJ#-^- : 3 n& 7 ^ 7 ^SH^J t 111 — 1> b < 
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±82©^^ K«, NZHtitOWLitZtlX^ThZ^*^* — > (Met) 

h>#£WT£^:/^F£fcte^<D:&£«, 5£ CH 3 -S(0) m -(CH 2 ) 2 -C0-C0- 
X [^4>. mteO&^b 2 (D^gfcSr^b, X«7$;mSfc(^-/f F 

\z£Q&z>j5&£LT\** n mi%izm<tznT^T % £^ *^*->nm& 

K£fctt*©ifi&»5;i£#T#5 1 0- 7 2 4 8 9§ 

(EP-A- 8 1 2 8 5 6^) ) „ 

*wmmiz&\,*T* a-z?trh>m\z* ±fEb&^:? r 3 L F 
-co-co-r 2 RMiTKSs^fctt^^^^^^s-raift^nTVi 

«7;M 1 JWTfiifeSftTV>T*>«fct>7 5 7S b < ttzKBfcS) Sr^Tc ] 

i i^^i esfioT^^^m^^^tf r 2 ttk£*i& 

M7>3^yItlT«, ih^'X ^D^y, i-^D* 

^->, :7*h*->, i-^h + '>. sec-^h + y, t h*->ft 
mik 1 &^b 6g^©T;i/3^->*^i*^tfe>n§p R 2 T^$tl 
*te*R7;i'*JI'^H&3*iT^T*>«kV*7 5 /ItbtfJ, milSb^R 1 -:? 
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% 1 t;K:^LT, 1 ft^b l^^EJU (£?£b< te2 0 0 0&V>b4 0 0 0 

gS©o-^h>S&. #j0fcV>b7 0t: (£?£b< te£j2 o 
b4 0 c C) T*5 1 0#&V>b 5NHW b < 2 0 #£:V>b 2 P#H) K 

jft£i±£©£W£b^ 0 ±iHbfer^ /ae^^isSb&^fccoT&ti 

6 tzWSBEbTRlSSJiff S-frS^^cfcVi. 

h>gt£K)££i*£££2>W£b<, a-5?dr F >3S 1 ^JPCWIT, 

o.ooi &v>b o. i ^e;w (£?£b< fcto. o 1 &^uo. o 5 @^<z> 
m<i*y (cu + , cu 2+ ) , urt)vv^*> (co 2+ , co 3+ ) , ->^^;k^- 

> (Ni 2+ , Ni 3+ ) , 0K:*> (Fe 2 + , Fe 3+ ) , M&W3"> (Zn 2+ ) , 7 
j^-^A<t> (Al 3 + ) , (Mn 2 + ft<i:) , tfU^A-f:* 

> (Ga 3+ ) , <>>?^A-r*> (In 3+ ) , ^>f*zsV A-f (Mg 2+ ) , 
^;i->^A-r^> (Ca 2+ ) Wb, IB-ftf 
>, 3A;UF-r*>&<t\ <hOfrW\ $K*> (Cu 2+ ) b < fflV> e>n 
£> 0 in^©I^I^^>^ 
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hUX^75>, hU^fJl'7 5>^<!:©7;i/*Jl/7 5>i, N, N - V 

^fjl/7^'J>> lfU^>> ;i/^^>> 3Uy>, 4- 

tf U y>^5^-J^Wfl7$>i?S:i^ffl^-5^i^t5^ 

i7$yl^^i:i i 3Hbn, 5£ CH 3 -S(0) m -(CH 2 ) 2 -C0-C0-X [i£ 



WO 00/20439 PCT/JP99/05456 

14 

75X h U 5 >fc£<D7)l*)l7$ >SS£fctt-€-0lfi, n, isr- 

^y^y-U^ fcf'j> ? >, ;i/5=--^>, 3»j^>» 4- (^ws;) 

>~J7^>. h'Jl/>-3, 4-y75>, 3, 4-^75y^SS8*«fctf 

>, n-x^jw-i, 2--7oi-i/>>?T5>, n--t y tf;w- 1 . 2 

-7x — l/>i^7 5 , 2. 3-y7i/7x;-JK 4-^DD-o 

15 -7 Ji3il/>> ? y i= >Uii<D5?7$. >m ($? £b< tt^fli?7 5 >St, & 
3, 4 -5?7 5 y^fi#K*5«k^CDN-7;U^;HB*ft#: 
N-^^;i/~ 1 , 2-7x-l^>y7S>, N — JL^Jl— 1 , 2-7x-l^ 
>^7 = >, N--T yyn tf;i/- 1 , 2-7x-l^>y75>/j:t*) £7cta 

25 tl-5o 

£ m v^t %> «k ^ y >is £*r-r & ^ ^ k t mm<o % e & 
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^<DM. 1 tJH^lTl?) 1 U^l, 1 75 ^)V. tfr$Lls<\Z$3 2 0 0/^^3 0 

0 0 =E)V. «fc OJf 5 0 0 ^^13 0 0 0 ^E;i/T&3o iPTKfr^S 
Jfote, *50&^L7 or (»Sb<tt*?J2 0^14 00 T&J 1 P# 
K&^L 7 BPifl (*? £U< tefctJ 1 OP#IHJfc^U 5 BFI) Titf?;***©***? 

t>, frU-^Hfc^MJtfA, it h 'J ^A^fdJ^i-Mt h U 

tS©dJ«t^. utieolISStt fiFSKttJKO. l~8mol/U 
JKti^O. 5 — 6 mol/L JB^SftS. 

W^gWitt. K^^*->S*0^^ h>#:^r^T^<y^H> ft 

1 D ^ b < (i^ 2 ?i t 5 M ck 5 f>JDt § ^ <h^ff * b ^. 

SP-t7?a-^ (yyJl^^T M*"r9 ($0) DEAE 
-5PW Olcv-OHO) fefl'Lfc'f p-7 h^77>f-at'i:J;5 
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^mmm mm t l x&m t # 5 . 

I UPAC— I UB Commission on Biochemical Nomenclature IZ <fc-2>B&-^- 
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L eu 
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T hr 
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P he 



T yr 



T rp 



P ro 



5 



A sx 



A sp + A sn 



G lx 



G lu + G In 



##0U (TT^Dt-^-^^fckhJiEI^R/ ( h G H) SB SI"*? 
? — ©tH^) 

h GHcDtftitit'fs^te, hhTi#cDNA7^^7'J- (Quick- 
Clone, CLONTE CHttiS!) 0 > ^ititfe^ 1 ©Wife 3 F >±?jftl~ 

bTBam H I ^©faBfi&fif^^^-f v-Srffl^T, P C R Tifffi ITS 

i^f^, pT7Blue©T-^n-Z>«l:MlT (DNA L 
igation Kit Ver. 2, ^MiSkW^^W p T 7 H GH — 
NaSffUUfc. ^n^, AH® J M 1 0 9 lc9IAb, T > fcf ~> U >!U4£ 

^TcD^&Tfg^^-^lgL*:. pBR322£Nde I 
TSJUr* T 4 DN A^ U ^ ^ — if (DNA Blunting Kit. 
SigjgttciS^ttSl) T*w^¥ML, SSIflt§-^l:<koT, Nde 
I KS68B&£*S2-&fcP BRdesNde SrfeJSbfc. pET3c^Bg 
1 II-Eco RVT^gffL, ^J0. 2 6 k b p £>Bfr>t SrlEJiK bfctg, T 
4DNA#'J ;*^-1fT**3ffi£¥mteU pBRde sNde©Sc a I 
»fM-<t3i^LT, pBR/T7 desNde^lLfc. 
tfJ^g^A (Quick Change, STRATAGENEtl) \Z£ 
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0. pBR322<£>Bam H I IWf ^^JS^tfcp BR 3 2 2 d e s 
Bam^ffilf;, pBR322de sBamCSph I-Eco RV 
■SffM-^p B R/T 7 desNde<DSph I-Eco RVmft£.M%& 
btf h £ U >IM4f£§!^ p T C h 7lM ^ U 

5 >W145ie^^T 7 •/D^E-^-(D|p]#^^cD ! b©^pTC 1, lUDfe©^ 
pTC2i bfe 0 

pT7HGH-Na5Nde IS^Bam HIT'MUhGHii 
itfc^^HUKU pTCl^Nde I -Bam H I ffifrtmife bfc*£, 
*J31M J M l 0 9 !:iAtT7>h°->U >(fitf£feT?Emii£^££31tiR, ^(Dfti 
10 J:DSI^7X$ H^lUiRLT^^7°^XS FpTCHGH-Na tlL 
^cJ3i^MM 2 9 4 T 7 * 5— fcfjteTTffltfe*. 

hGHfgI^^^-pTCHGH-Na^I©^IlMM2 9 4 (DE 3) 
^\IAL> ;M§ffiMM 2 94 (DE3) / pTCHGH-Na £#fc„ /«C*5, 
15 h GH©i£»E*!ltt. pT7HGH-NaSff§!Lfc^TABI Pri 
sm 3 7 7 A D N A z/ — tr >it— tc<fc -p T«K b7t» 

###!2 (^BBaT©^^^— >JSS?£Wrs h GH (Met-hGH) <D 

Bigi& ( 1 >* 0. 5%g£#X^X, 0. 5%I^th'J^A) 1 

U y h;U£*aiT2 U v hM7773tT3 0t, 1 6 NfMli t "5»§ILfc. 

nzntcmmm*, o. 02%-a-^-;nB- 6 2 5 (israai : =mt 
25 JStt! ; £{t&A,£:5 o u y b;i^^@iM§^fii lt> 3 7t, emmmmuw 

igmisfro I & 3 6 0 U y h ^©i^SSi ( 1 . 6 8 % 'J >i- 
7K^^-h'J^A> 0. 3 % U tK^TJ 'J -7A, 0. 1 * Jfrffc 7 > * — 

A, 0. 0 5 b U VA, 0. 0 5%M7^y^7A, 0. 0 5% 

-a-*-;HB- 6 2 5, 0. 0 0 0 5%M?75>, 1. 5%^H^ 
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3. 0%A-f^r-X75y, 1. 0 %^«X^X) &t±&/utz 5 0 0 U 
£j&**$Jl 2 0 0 ^1/7 b^&tC&ofcPt.&T 1 7. 8 5rag/L»0-f 

d tr;i>- /3 -d-^#^ h tf-^y K (iptq) £^Jnb> $e>i:2 

&m>bftMVT. m 1 2 . 3kgOSI^^I, - 8 0*CtC Lfco 

±IBO^S^^^cJ3SM (MM 2 94 (DE3), pTCHGH — N a) ii> 
fKt^FERM P - 1 6 5 4 6 LLX^-f&S^l 2fll0 BKliii^jgit 
^XH&tfil^iftl^lUMW^ (NIBH) ('^ft$n, gffc#^tF 
E RM BP-6 8 8 8 i LT¥^ 1 1^9^ 2 4 0 Kllll^ftK:^ £ tl 
fc„ ±ffi©J£«ij£gl*fllM (MM2 9 4 (DE3) , pTCHGH- 

N a ) te, £t€#*f- I F O 16 12 4 <h UTJ#H?£AfgB£W^m ( I F O) 
9^1 Ofll 60 K«mSftTl*S. 

1 (M e t - h GHOfe&it) 
2 Ti# <btLtz.mW 2 kgl!5 OmM h U7/HC 1 . 8M^7-y 
>IMi (PH8. 0) 6 'J 7 hJl/^J]DATl*S:^LT*^if S 

i&'bftM (lOOOOrpm, 12 0 #H) £fTo&. *#£>nfc±M$f 
6 'J 7 b 5 OmMh'JX/HC K 0. 28mMGSSG, 1. 4raM 
GSH, 0. 7M7M^> (PH8. 0) 1 8 U v V Jl&tiUZ-X p H 8 . 



HJ£^J2 (Me t-hGH©iS) 

^2fc#l 1 X-mmtomT l^tcn^m^^V n >%±y h~>X^A (PTG 
OB. 5>J#7*t) T, 2 0mMh'JX/HCl, 2. 5M^i (pH8. 
0) *iD^.&^e>«^Le»S** 1 OraSFaTlC^Sttlil, SI«l*fTofc 

t#e>nfcii^^5 »j y muk 5 omMU >tift (pH6. 0) &m 

XX 5 0 U y hJl/{C^^^4 , C(r-^»gL^o ®^3s^^-gS (J 
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CF-ZD — ^, ^y £fif^, f btlfe±«5 0'J7h^l:i 0 

M7KBete?-MJ£A£iraa_TpH7. 1 2 fcaiSEL-fc^'J Zl hy 
T^A (PTGCI, SU^Ttt) Titfigb, 20mMh'J^/HCl (p 
H 8. 0) \zWWk'&. m>bftM ( 1 0 0 0 0 r pm, 3 0^) Srff t>±?»£ 
||L 9UT:©i^20raMh'JX/HCl (pH8. 0)T¥aHtbfc 
D E AE - h 3 A° — Jl/6 5 0 M# (20cm*x84cm, — tt) 
Kl&3££1*\ -HJ-fCife&Lfclt, 20raMh'JX/HCl < 5 0mMMt 
h U £A (pH 8 . 0) T?i§aj£fT^ Met- hGHi^tbt 9 5 U 7 
h)WDmiht&&&fc. ;0W5<'j3>j3l!7hy7fA (P 

TGC1> 5'J#7tt) TSUg, IBMSU 2 OmMh'j7/HC K 6MK 
I (pH8. 0) 12. 2 1 ^7A0Me t -h GH£|#7c. 

HS£#I3 (N*^^^^-^>^a (N*SMe t) (DV&m) 

mi&M2-CffltMe t - hGHiil 8 0 0 5'J'Jy hJH:2. 5Myj 
^-^->;l/^, 4 OmMfilE&ff!, 5 0 i/>^S£4 5 0 ^ U U y MUfcfln 

*.«fc<fi&#Lfc&2 51CT6 O^HRlS^it/J:. 20mMhU7/ 
HC1, 4. OM^I (pH8. 0) T^P^IHL; l^t77T7^^G - 2 5 
fjy (11. 3cmpl25cm, 7 7^->7/Htf ftt) 3 U 

^SIO^^ h>#*ft5hGHB»t LT4. 2 U y h ;KZ)jgtBS££# 
7Co d©»tli^Sl. 2Mm 2. 4MfHthU , 7A, 3. 6Mg$i 

4 8mM3, 4-y75;^lfM2 0. 8 U y h Jl* \Z£ < M# 
L.ft#5in;3Lfc&, 3 OTOo < g»#L-&#5 3 BHSffiSlirfc. KJft 

^©SSH'Jn^t'^^fA (PTGCgi, 5U#7*t) Tl 
4 'J y MWC«*8U 7 U y hjl/fo 2 IeII^^T 2 OmM h 'J7/HC 1 , 

4. OM^I (pH8. 0) -e¥'&<klsfr-t7 T^y 2 2 5 ft 7 & (2 

5. 2cm(*>x50ciru 77Ky7/Htf^tt) l:6'Jy h^/h® 
SStjlTil^U h GHi^2 0 'J y hJl&M&fr. i^M&^n"? 
h^;7& (^JVy >H PLC yXfA, ^;i/V>&) CckO. ;i<Z>^i&£ 
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DEAE-5PW*7A (2 1cmX30cm, 3fCV — It) 

TcW:. A=5 OmMh'JX/HC 1+2. 5Mg* (pH8. 0) , B=5 

OmMME S [2 -(N-^U^U J ) >S6] + 2. 5MKi (p 

H4. 0) tl:i5 7 0-8 5%BOpH43BBT, 70^1, 3 2 0 5 U U 

y h;U/#©8SfjtT$$ffi£fr^ hGHlJ#5. 8 4 U y hJl^fSfc. 

h GHi^C 1 0 MN aOH^S?: 1 6 5 U 'J 7 MUmAT pH 7 . 1 CPI 

^;uy> : 5±) lC<fc&^ nv — Srff o7tc ^iOg^S:POR 

OS20R1*7A (5cmx60cm, — tzy'^r-j t/tt) 
*$i±7t^, A= 2 5 % n -7°DA° )-)\+ 7 5 % 5 OmM h UX/HC 1 (p 
H8. 5) , B=3 5%n-/DA , ;-K6 5%5 OmMh'JX/HC 1 (p 
H8. 5) £\Z£Z> 5 0-8 5 %B<D^£j@2T\ 15 0^f B 1. 5 05UU 
y h;U/#©8fa£T?i§tiJ«:fT^ hGHI^iLT34. 7 U h fremiti 
^O^ffiSKiC3Ke*«rin^.T 2 0 0 U y MHw*&3RLT*> U 
3>*tyh->7rA (PTGCI, SU^Ttt) T 5 U y h ;WC»*8!£S[ 
13, i^it^^OV h^7 7i* (W>HPLC->7tA, ^;l/V>tt) 
{-i; (9 , ^©^^2: 3 IhJIC^^TD E AE - 5 PW# ( 1 0 . 8cmx 
2 0 cm, 3f[y-t) i:l»f^tfct> A= 5 OmM h UX/HC 1 + 
2. (pH8. 0) , B = 5 0 mMM E S [2 -(N-tMU 7) 

X^>7JI/*>$H +2. 5M^i (pH4. 0) t iZ<Zi Z> 7 0 ~ 8 5 % B 
(DpH£JlST, 7 0^n, 8 0 5 U U y h;W/#©«Ej&T?i§ai£fTV^ hG 
Hi®# 1 6 1 6 5 U U 7 h;P£f#£io COhGHI^C 1 0 MN aOHSi 
£2 3. U U*; MHJDATpH 7. 1 PM^i&gfi S 

±^^;u^-tt) t«*iu it*£?&o. 4 u 7 h;^ifc. z\<om^m^m 

@7KT¥^SIb:L,fc-fe7T^ U;US - lOO^J^A (l 1. 3cm<f>X50c 
m, 7 7JK->7/HtT^tt) \Z 2 U y h )l/ h <DffimT~mm. IHLh 
GH®^-^#fco MIC, 5 UA°y ^ 6 0 (5'J#7tt) T?3iBU 

hGHi?!2 3 9 U>J'JyhJI/ (4 6 3 8 5'J ^7A0hGH) 
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mSS#|4 (hGH©#IK8«£) 
(a) SDS^'J7^'JJP75 K^H»ft*ffl^fc»tt 
HJS^I 3 Tllbtlfch GHIC1 0 0 mMDTTSr'&trti-^Jl'Ay 7 X 
[Laemmli. Nature. 227, 680 (1979)] £^SJn ATJ: < 8fc# L , 9 5t"Z?2» 

raiossMg. -7;^y;n 0/20 (m—it^m^) xmrn^m^n-D^o & 

Itoyjl/^^'v' v— • 7*'J U T> h • ?Jl— (Coomassie Brilliant Blue) 
h GHte#— T&*£ nfc (BID . 



(b) N^SSTay&gBJU^tfr 
7 7 7^F/t-ft->7fAXa. ^£5^4 7 7 A) £JB HTftJtLfc. *-CD 
$nfch GH©N*SS7^yKiB5!l<i:— Sfebfc (SI) . 
SI 

g£». pth 1) -T^ym j&^^jsns 





(pmo 1 ) 


7$;m 


1 


Phe 


(8 4 8) 


Phe 


2 


Pro 


(5 2 0) 


Pro 


3 


Th r 


(4 0 3) 


Th r 


4 


I 1 e 


(6 2 0) 


I 1 e 


5 


Pro 


(4 0 1) 


Pro 


6 


Leu 


(4 2 9) 


Leu 


7 


Se r 


( 9 2) 


S e r 


8 


Ar g 


(2 6 2) 


Ar g 


9 


Leu 


(3 7 6) 


Leu 


1 0 


Phe 


(2 8 3) 


Phe 
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1 1 


Asp (1 o z; 




1 2 


A s n ( W t>; 




1 3 


Ala (Wo; 


A 1 o 
J-\ 1 & 


1 4 


Me t (19 4; 


lvi e i 


1 5 


Leu (261) 


Leu 


1 6 


A r g (18 1) 


a r g 


1 7 


At / t A A \ 

A 1 a (144) 


Ala 


1 8 


H i s ( 80) 


H i s 


1 9 


Ar g (152) 


Ar g 


20 


Leu (2 0 0) 


Leu 


2 1 


H i s ( 7 1) 


Hi s 



1) 7x^tk^>M> 
1 nmo 1 Zm^TfttiTZft-ofco 



(c) 75/tI^«f 
75 yMffl.J&&T^ y^^^fff- (L- 8 5 0 0A, B&) £/IH>T&£L 
£. ^O^m, HbnfchGH075/i«ttcDNA©Ii™^i 



^2 



1 ^l/^fc 0 © h GH<D^^^'J 

Asx 19. 8 20 

Thr" 9. 7 10 

Ser" 16. 1 18 

Glx 27. 0 27 

Pro 7. 7 8 

Gly 8. 0 8 

Ala 6. 9 7 
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Cys 2> N. D. 4 

Va 1 6. 8 7 

Me t 2. 9 3 

lie 7. 4 8 

Leu 26. 6 26 

Tyr 7. 9 8 

Phe 1 2. 4 13 

His 3. 0 3 

Lys 8. 7 9 

Ar g 1 0. 7 11 

Tr p 0. 9 1 



mvXfiM (6N HC 1 -4%W 1 1 0^ 2 42K*4 8B^BHnKk# 

1) OOTCfl#UdiI. 2) *t££B 

5 0 0 A, BiE) £JBV*Tifcj£ 

d n a (D&sffi^j** e> f£>£ $ n 



^3 

c^y^y^ epct (%) 

Phe 94 

mmtY^yfifm no ox:, 6m 

2 0 nmo 1 £/flVvr#*r£fTofc. 



(d) C*^7^y^^tff 

C*^T5 7^^75 7^##rih (L-8 
bfco f§e>ftfch GH©C*w75 y^^c 
fcC5fc*S75/&£-Ifel/fc (S3) . 
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ti)V • X> F 9 U 7 o • 7 > H • * U XA. 5 1t, 1 0 5 81 (1 
9 8 0) ] lC#TSii$fi<Je3l^te. H*Pn D o (y=DW>^-ty3tJl' 
It, TemecuU, California, USA) <h o fco 

HM0iJ6 (N*SMet(Dli) 

U U v V MZ 2 OmM h U CI, 4 . 0 Mii ( p H 8 . 0 ) £r2J0)l 

t 2 s u u v h)wz%i%iisit. z.(D^mmzmm<D4 Mmm.. 4M^th 

U^7A> 6Mg|^ 8 OmM N-^^W-l. 2-7x'^>y75> 

^20raMh'J7/HCl, 4. OM^I (pH8. COT^ffifcL&il 
77T7^XG-2 5*7i^ (lcm0X3Ocm, ^T^VS/Ttt) \Z 6 

o$ijg v hjvxhomm-cmmv. hGHi^ 1 o 5 u >j 7 h)izMtt>tz. 
-d^t*. mmmfc?w?h?77m (^v>hplc->^ta, *;pv> 

*t) tCcfc D , Z(Dm$&&D E AE - 5 PW*7A (2. 15cmX15cm, 
^V-tt) CiMf^tfc^, A= 5 OmM h U 7/HC 1 + 2. 5M^ 
m (pH8. 0) . B=5 OmMMES [ 2 - (N - ^Jl* U > ) 
*>M] +2. 5MIi (pH4. 0) t(Ccfc-g) 7 0~8 5 %B<DpH&JlS 
7 0m 7. 5 =• U U v 'MU/#©8S3ST?gffl£fT hGH^ifc. 

Hi£#l7 (N*SMe tOllS) 

HJfi«fg 3T^fc^^^-- >SS©>>^r h>#&W"TS hGHB^O. 4 ^ 
U U v Y)V\Z2 OmM MJX/HC K 4. OMKi (pH8. 0)5r^PA 
x 2 = U 'J y WHd^JKbfc. 2 Mffim., 4Mt*ltb 

U^A, 6M«lili, 8 OmM 2-7x-U>y7^> 

jS^20mMh l J7/HCl, 4. OMii (pH8. 0) T¥«{fcUfc-fe 
77T7^XG-2 5*7A (lcm<*>x30cnu 7 7;Ky7tt) fC 6 
05'J'J v h;P/h(7)DftjiTilf^b, hGHi» lOS'J'Jf MH&Jfc«>fc. 



WO 00/20439 PCT/JP99/05456 

26 

OUT, iSiti&fl^ h ^77S (W>HPLCyXfA. =£^V> 
tt) 0 , :®i^&DEAE- 5 PW*7A (2. 15cmXl5cm, 
JfcV-tt) tcilf&©;*£ -Brfcife, A=50mMb'JVHCl+2. 5MS 
fit (pH8. 0) , B = 5 0 raMME S [ 2 - (N - ^EJI/* U / ) >7JU 
*>^J +2. 5MII (pH4. 0) £\Z&Z> 7 0 — 8 5 %B£)pH£jgE 
T\ 7 0m 7. 5 ^ U U y h;P/»©dl£iiTi§aiSrffV^ hGHSr^fc. 

mmms (NtSMetois) 

2 TllfcM e t — h GH^^ 1 . 8mlC2. 5M^U t+vJH!, 
4 0mM*M$P3. 5 0%tfU^>^^0. 4 5 m 1 SrjQ*. J: < mWVfr'& 2 
5*CT6 0#HSJ£Sit&. Ot^T, 2 OmMhUX/HC 1, 4. 0MI 
Pit (pH8. 0) T¥$Hfcbfc-fe:7 ^G- 2 5#^A (1. 5cm 

0X3 0 cm, 7 7K->7AWtT^tt) 1:1 0 0m 1 / htDlJltl^ 
1*1 Dill fri&£ffl^Tg&SL, ^J-'X—V&SiW'r h >#£*T 
-TShGH'iii^tbTl 0m 1 <Di8fflSt&f5fc« £ <£>^£ii*££ 1 . 2M6tg£, 
2. 4M^Kth l J9A, 3. 6M^SSi§a£, 48mM3, 4-J?75yS 
Ifi^4 9. 5mlta<i^^^e.M^ 3 7 < CTt0o<O 
«#L&)&*€> 2 4R#|BJ£J&£-fr&. 2 0mMh'JX/HCl, 4. 

OMRi (pH8. 0) T?¥fftl/&t77Ty^7G-2 5*7A (4. 
6cm<i>x60cm, 7 7K'>7/Htf^ft) £ 5 0 0 m 1 / h (Dffim. 
T5I$tb, hGHl^l 5 0ml ^ifefco O^T\ S5SS?fc## OT 

(if;py>HPLC^fA, 3=;i/V>&) £<fct), u©^?:DEA 
E - 5 P W# 7 A (2. 15cmX15cm, IV- ft) Kia?£!ft#S1££ 
A= 5 OmM h U X/HC 1 + 2 . 5MKi (pH8. 0) , B=50 
mM MES [2-(N-^;U*'J 7)X^>X;U^>^] +2. 5MIi (pH 
4. 0) 7 0 - 8 5 %B(£pH£j@2T, 7 0m 7. 5ml/» 

<DB?ESiT*§m£ff 6. 7mg©hGH5#t 
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^J6#<J 2 TntcM e t - h GH*g}& 1 . 8mll:2. 5M^U Jr*ris)l'WLs 
4 0mMS£BSffl» 5 0 % t: U z/>m&0. 4 5 m 1 £fln*_«fc < Jf 2 
5tT6 0^f«tL 2 OmM h U X/HC 1 , 4. OMi 

| (pH8. 0) T¥«ifl:lfct77T*;i'^G-2 5*7A (1. 5cm 
<f>x3 0cm, 77K->7/Htj^) tc 1 0 0 m 1 /h 

T^hGHi^tlTl Om 1 ©i^ffi^^lfc. H OjgffifS* 2 M €fK, 1 
OMf'ith'J^A, 6MS^i£fl£, 8 OmM 3, 4 - S y £&#B£i§ 
ilOral *iz£<mWl>UJ) i *>ti\i^fr'&. 3 OTO^ < g«#Lfc**£ 
3HW^tfc. SM> 2 0mMhUX/HCK 4. OMil (pH 
8. 0) T¥Mt^t77T^^XG-2 5*7A (4. 6cm<f>X60 
cm, 7 7K->7/Htf^tt) 5 0 Om 1 /h ©^tiST51^L, hG 
HI^ 10 0ml ZMtbtco ov^-e, mmWLWZ h^^^ffi <=P;wy> 

HPLCyXfA, 4 £ ;WV>&) CiD, I©M^DE AE- 5 PW*7 
A (2. 15c mx 15cm, JKV-tt) A= 5 Om 

Mh'J X/HC 1+2.5 MI<iSt (pH 8 . 0) , B = 5 OmM ME S [ 2 

-(N- : &ji'*u;)x^>7 N ^>i] +2. summ (ph4. o) t.\z 

J;|,7 0 - 8 5 %BOpHW, 7 0^^, 7. 5 m 1 Si Tig fcti 

£tT^, 6. OmgWhGH^i/;. 

HMFdl 0 (*^~>8IS£W-f £ 2 OK-hGH (Met-20K-h 
GH) ©fgttrt:) 

0 - 2 3 4 3 8 6-^(D##^!j2fB^O^?*-r#e)n/!iM^4 0 g 
fdPBS (U >K8»Ht£3£&zlO 1 0 0 5 U U ^ h;l/&iD^.T®»Lfc 
5 #181. C/5>V>1±) &frV>B#£flfc#kfc. Mttflfcfifr 

f££j®<i>#it ( 1 0 0 0 0 r pm, 2 0#P«fl) iTli^Hlt. £fA#£ 
#fco ^©^A^tC 5 OmM h UX/HC 1 , 8 MtfT — v >&^&*§i& ( p 
H8. 0) 2 U y h;W£iO*.TitA#«:je#§l. 3S'fr#«l ( 1 0 0 0 0 r p 
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PCT/JP99/05456 

28 

4 mM GSH, 0. 7M7J^^> (p 



1 l (Me t-20K-hGH©iS) 
££Jffi0U 0TSM©^7bfc^^^^^>Pin?ItjgixX-T-A (PTGC 
101. SUtfTtt) T*2 OmMh'JX/HC 1 , 2. 5Mil (pH8. 0) 

^^n^aiiieat^jS^Mi doooorpm, 2 o#ra> v. mffi 

mo)±m 1 5 0 5 U U y b)l&'&fco OlriTJKOSKS: 5 OmM h U X/HC 
1,2. 5MSI/1 0%7th-hUiKpH8. 2 ) T^Mfc HiLoadTM 
Q Sepharose 16/10 HP # ^ A (1. 6cm * x 10 cm, 7 7;Ky7-/Htf 

-MH-ifciiUvfc^ 0~0. 1 SMMthU^A©! 
MSBtcJ; Vffi.m3 . 05'J'J y h^/^T^ft £fT^, Me t - 2 0 K- 
h GHMfttlsX 2 8 $ U U 7 WKDJSfcBfRSr&fc. $ 6 d copj^ > 
hU^7X- 1 0 (=: U*Ttt) Tii • KiSSrfflr^ ftiffifflc 1 55'J'J y 
hJH£4§fc. Z(Dm&n&^ 5 OmM h UX/HC 1,2. 5MSi/ 1 0 % 
T-feh— h'j;U (pH8. 2) T^P^Hfcbfc HiLoadTM Q Sepharose 16/10 HP 
ti^K (1. 6cm $ x 10 cm, 7 r)V^^T • A-f ^-^^tt) ±ft 
\Zl!kWLfz.'ik. A = 5 OraMh'JX/HC 1 , 2. 5M^, 10%7th 
- h U ;P (pH8. 2) &O^B= 5 OmMME S [2-(N-t**U/)l^**>BS]» 
2. 5MIi, 10%T-feh~MJ;i/(pH4. 0) tia50-100% 
B<2pH£JlET6 0#IBK 0 5 U U y h;U/^T^tU*frV^ Me 

t - 2 OK-h GHI^ 1 25'J'J7 hJl&ntz. Z\(DmttiWz 2 M h 'J 7, 
/HC1 (pH7. 8)£0. 6 5UU7hMDiTpH^7. 2CiIl, 
t>hU777-l 0 (5 U^7t) TfcUgSrfrofc. £CDit^$tO. 5$ 
ij g y i 0 %X^y — ;i/^^atfP B ST¥ffiffcLfc SuperdexTM 75 HR 

10/30 (1. 0 cm 4> x 30 cm, 7 7^"?y7 • AW tr^tt) ClgsinL, 10% 
X^Z-Jl^^tyP B ST*§£iJU M e t - 2 0 K- h GHI^ 7 . 5^U 



WO 00/20439 



29 



PCT/JP99/05456 



nMMl2 (N*SMet©^) 

1 1 CioTflfeMe t - 2 0 K- h GH^6 S: 'J U y Ml/£ 2 
OmMMJX/HCU 8M^I (pH8. 0) t¥ft{bt&t7 7T?/^ 
7G-2 5i37A (1 0 mm IDx30cm, 7 7i^->7M ^T-^tt) 
izil^tb, i§mbT#7cM e t - 2 0 K- h GUmtt*Wi#), MKHK^Vftifi 
~>X^A (y-f77n-/>^|/>YM10, 2 5mm. 7^n>*±) 
oT2 = U l J^JH:MUc. ^(D?g?g{C2. 5M^iJ^ym 4 0 
mMBfcmiPO, 5 0 %t°U 5/>^^0. 5 5 U U y h;U«riPA«t < $ltW\stz.'& 
2 5*Ct?6 oa-HRJCSitfc. u©SM^2 OmMHJX/HC 

1 , (pH8. 0) T¥«fliUfct77fy^XG-2 5#^A (1 

0mmIDx40cm, 7 7^y7MtT?tt) l~iI?£L, ;*^?J-~> 
JSStf^dr h >fr$ft5 2 0 K — h GHl^ tLT4 ^ U 'J y MKDjgm 

zommmzi. 2umm, 2. 4M^m^-hu^A. 3. 6 

M%.m, 4 8mM3, 4-y7S/tISK^2 0 5 'J 'J 7 hJ^Mi 
<m.WVtz'&3 0t)T6 5H#|H]SJSb;fc:. Kfo&s 2 0mMh'J7/HC 1 , 
4Mmm (pH8. 0) ^W'ffcbfc-fe^T^y £XG- 2 5#^A (2 0 
mmIDx4 0cm> 7 7JKy7AWtT^tt) JdSIBcU 2 0K-hG 
HI»S*«)fc», HCSa^n-7h^7 7S (W>HPLC->7 
■7=- A, 3=;VV>*h) KlcfcD, :©i§t^5 0mMh'JX/HCl, 2. 5M 
mm/ 1 0%7th-h'JJKpH8. 2)T¥8HbL£:HiLoadTMQ Sepharose 
16/10 HPTJ^A (1. 6cm 4>x 10 cm, 7 7K'>7/Htf i'tt) 
i*\ +^^^t#bfc^, A= 5 OmM h UX/HC 1.2. 5Mg$, 10% 
T-fe h-h'JJV (PH8. 2) S.^"B= 5 OmM ME S [2 - (N-^EJWafcU 

/)x^>tj|/*>^], 2.5Mfi, 1 0 %t± h— h u;i/ (pH4. o) 

chtCck^) 0~ 1 0 0 %B<7)pH£j@2T6 0#F^ Sftjl 3 . O^U'J-yhJl// 

#Tigm£ffV>, 2 0K-hGHI»12 5 l J'JyhMH&. d 

(3 2M h 'J X/HC 1 (pH 7 . 8) £0. 6 i U U 7 h;HjP*_TpH£ 7 . 
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(Dmmmo . 5 ^ u u v 1 0 %x^/-;i/£^-trp b sT*¥-ffiiki>rz 

SuperdexTM 75 HR 10/30 (1.0 cm Ox 30 cm, 7 7iKy7 • AWtf^tt) 
1 0%X^y-;i/^ttfPBSTj§aiL, 20K-hGHI^7. 

5 $ u u y h;i/^f#fe 0 

5 

mSFlJ 1 3 (2 0K-hGHO»g) 

(a) N^rsywM 

7^7<hVH^yXrAXtt, ; Et^4 7 7A) £Jfl<^Tfcj£L-fc. •?-<£> 
10 # 6 tlfc 2 0 K - h G h (DN*iS7 5 7 ^E^Jtt c D N AOME^J 

j&>£J£j££nfc2 0 K-h GHON«7$ Jmunt— 3kVtc (*4) . 



^4 

mfer&L 2 0 K- h GHCO 

(pmoi) 2nz>T=i;m 



1 


Phe 


(6 4 2) 


Phe 


2 


Pro 


(504) 


Pro 


3 


Th r 


(342) 


Thr 


4 


I 1 e 


(4 1 0) 


I 1 e 


5 


Pro 


(2 0 0) 


Pro 


6 


Leu 


(3 7 8) 


Leu 


7 


Se r 


( 9 5) 


Se r 


8 


Ar g 


(1 7 0) 


Ar g 


9 


Leu 


(2 8 5) 


Leu 


1 0 


Phe 


(2 6 2) 


Phe 



i) 7i-;^ty>h-f> 



1 nmo 1 (DtmZ^Tfttit&frDfa 
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(b) 7s;^iM 

HTftJtbfc. ^©^m, 1 2T&£*afc 2 0 K- h GH©75 71 

il&J&te2 OK-hGHCDc D N A (Di&mU&lfr 5JfcJt 2 *l£ 7 a J m&tiZ£ 
5 (^5) . 

l=E)\^ftO<D 2 0K-hGH(« 



10 



15 



20 







Wl 


bTOS Tl^fl 


As x 


20. 


2 


20 


Thr 11 


9. 


7 


1 0 


Ser 11 


1 6. 


5 


1 7 


G 1 x 


2 2. 


0 


2 2 


Pro 


6. 


9 


7 


G 1 y 


8. 


0 


o 
O 


Al a 


6. 


2 


6 


2) 

Cy s 


N. 


D. 


4 


Va 1 


7. 


0 


7 


Me t 


2. 


9 


3 


I 1 e 


6. 


5 


7 


Leu 


24. 


3 


2 5 


Ty r 


5. 


9 


6 


Phe 


1 2. 


2 


1 2 


H i s 


3. 


1 


3 


Ly s 


7. 


1 


7 


Ar g 


1 0. 


7 


1 1 


Trp 


N. 


D. 


1 


max&M (6N 


HC 1- 




ty— ;k not, 2 4jajC4 8^fWBin 



WO 00/20439 PCT/JP99/05456 

32 

i) ommiz$mLfd&, 2) 



mmmi4 (2 oK-hGHoiSttjait) 

H«J1 2T#^n/c2 0K-hGHONb 2*fflJ& [v-^-^V • • 
5 2 'J^*;i/ • X> F^ U / Dv- • T> F • /^UXA, 5 1i, 105 

si (1980) ] ^*fr*ii56iieiisam©»«>c:isaiBbfc. 
^jefli 1 5 

(*n-—>m&&m?2>t. hBTC (thMet-BTC) ©MiS) 
10 ^BB¥ 6 - 8 7 8 9 4^(EP-A- 0 5 5 5 7 8 5^) ©^Jffifll 4 ~ 6 , 

8&£Z£l 3 \zmm<D^m\zmCX, TIBcD^^-rt hMe t -BTC^i 

(^ClBMOt hBTC c DNA?gI^77S F©«fS) 
th-^nBTC (1- 1 4775/1511) &3-Ht50. 6Kb© 
15 E c o R I - B amH I 1$Pi¥6 - 8 7 8 9 4f (EP-A-05 

5578 5^)(Dmmms\zmm.<D-7 : 7Xzi fptb i 5 1 s^^^m^tz. 

ATGIHIR^^3F> (5' — TATGGATGGG — 3 ' ; 5' — A AT 
TCCCATCCA-3' ) 5:^-? Z>£t&T ? ±.U 0 . 6 K b BfJt 
(DEc oR IpRfillS^bfci. *fejj£L;fc0. 6Kb Ndel-BamH 
20 I $rJf£, T 7^Dt-^- (Gene, 5 6t, 1 2 51 ( 1 9 8 7^) ) 
^ftS^^Xi F p ET - 3 c AU ^7X$FpTB1505 

thBTC®8 075; i&m^ 6 - 8 7 8 9 4^ (EP-A-0 
5 5 5 7 8 5^) 0010-1 ~EI 10-2©1 (Asp) ^580 (Ty 
25 r) £T) F-r«DNAWf)t&^SfcJ&, iltlt^XS FpT 

B 1 5 0 5, y7^fT-iLT2i(Dt'J J^^Utf H (5' —ATA C 
ATATGGATGGGAATTCCA-3' ;5' — CCGGATCCT 
AGTAAAAC AAGTC AACTCT- 3 ' ) ^ffl^TPCR 
(polymerase chain reaction) ^rrrofco ^J5jc#j£rN d e I ^<k^B amH 
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IX-mitly. 2. 0 %7^D-X^r;HI*»T^HU, IWit^O. 2 

5 K b D N AWsft&^-W.Xstz.o Z.O0. 25KbNde I-BamHIIrfr 
£ 4 pET-3c<DT7 yDt- ^-(D~reiCT4DNAU# — -fz£ffi^T 
ligb^X^ FpTB 1 5 1 6£f#fc 7 8 9 4^ (EP- 
A- 0 5 5 5 7 8 5§) (Dm 1 3#Hg) . 

(sMB^T? G> hhMe t-BTC (DISS!) 
«MM2 9 4=£, T 7 7 7 - V<to R N »J ;* 7 — tlBfc^ Ti^^ 

7'7X5HpLysS$:O^IlMM2 9 4 (DE3) ^iAl, ^ 
I1MM2 9 4 (DE3) /pLysS^ifc. £ <DK£MC±fB#%#ra# 
fcttifc^XS FpTBl 516 ^Al. TCJJIMMM 2 9 4 (DE 3) / 
pLysS, pTB15 16&#L 

Z(Dmm&WkMM$:. 5 0 ix g/m 1 OT>tf->U > £ 1 5 m g/m 1 © 
^D7A7i^n-jl/^tJLB^i (1%^7°N>, 0. 5%^#X^X, 
0. 5 %iS'fb^" h U^A) 1 U y h;i/^"a-ti'2 >J y hJ^7773tT3 7t:, 

8v$i&m£.5tetmisfto #&nfc«««s 1 9 u y h;K5i58»s* (1. 

6 8 % U i^m-f- V U »7A, 0. 3 % U 7K^* U «7A, 0. 1% 
fift7> ; E^^A. 0. 0 5%Mth'J'7A, 0. 0 5%«7^y^ 

a, o. 0 2%mmm. o. ooo25%mm, o. 0005%^ 

7^75X1. 5%7H9i, 1. 5%#1f^/i0 Sft^SOU-^ 

i<j5 0 07i^>> h^tet^ftofci^-e. loomg/'jy h;i/#<zM v7°d 

tf;U- 3 -D-^tf^* h tf 7/ 5/ H (IPTG) ^^JSJPb, £bf3ig^ 

4 0 g(DMmfc&n* - 8 Or Lfco 

C(DfIfeI^)ilMM2 94 (DE3) /pLysS, pTB1516 
it. §K#fFERM B P - 3 8 3 6<hLTW4^4fl 2 1 S IZMMM 
UI*X«SWK^^X^X^W^3f (NIBH) tc^t€£n. ^^^te#^- 
I FO 1 5 2 8 2 i:lT¥)S4^4fl 1 6 BCifafeAfli^fiff ( I F 
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o) izmtfrznx^&o 

JHJ> (Met-BTC) 1 0mg$3MIIii4m 1 (MLfci, 8 

0 mMMi 0. 25ml, 9*)** is)Vm. 0 . 2 5 g , tf U > 0. 5 m 

1 ©S-&?ft*ilP^., 2 5tT 1 Btra^J^bfco 5M7t, Rj£i&£2. 5 

5 OraM'J >il«(pH6. 0) T¥«ftbfct7 7fy^7G 
-25*7A (25mmIDX 600mmL) {Cil^b, ¥-'&it\zm ^fc^SSS 6 m" 1 / 

mm&tiatt&s 3, 4-y75y^lft^4 OmMMC^SctMD 
IT, J3£§U Sm^Xv-;i/^fTV^ 2 5tT 5 Bra^lSbfc. SM7t« 
K^^5 0mM'J>li»^ (pH6. 0) T¥Sftbfdi!7 7T7^X 
G-25iJ7A (46mmIDX600mmL) diif&L, ^i^bicffl H 1 0 
m 1 /^(DgStjgTJl^L, N*S{:/^tZ>©#jJDbT^^^BTCI^ 
Jl/bfc. 7°-;H^:BTCii^^pH6. 0 fciHS&&, 5 0mM'J> 
m^®?^+0. lMNaCL+2. 5MSi (pH5. 0) T^ML^C 
M — 5 PW (21. 5mmIDXl50mmL, IV- ($0 ) iCBfc*L7c*£, 0-1 0 0 % 
B (B=5 0mMS5Bllfi+0. 1M NaCl+2. 5MIi, pH9. 
0) OSie^ET? 6 0 ^P3, 6m 1 /#<Z>«Ei£Ti§ffi*fT<^ BTC|Ii7>£ 
•7°— ;UL£: 0 BTCHi#£0. l%TFAT¥Mlf: C4P-5 

0 (10mmIDX 250mmL, Bgfq^X (#0 ) lC!ft#Ujfct&, 2 0-6 0%B (B 
= 80%7th-h'j;V/0. 1 % T F A) £>Jf£Pg£jg2T:4 0*m> 2 ml/ 
fr^^TjgiiJLfc. BTC(D777ya>$7°-;Hm dR*g«:J»*fT 
BTCI52. 6mg£f#7t 0 



HM^J16 (BTC<E>#ifc&£) 

a) SDS/^'J77'J;i/7a H^H^i^ffl t^£::&#r 

Hifc^l 1 5 Ttf^tlfeB TC * Sample buffer [Laemml i, *-fft- 
(Nature), 227, 680(1970)] lOOt;-? 1 fl-WiraSKkLfc^. 1 
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5/25 ess— fb#^p D p <«o ) ■vmm.i^m^n-o.rzo mm'&vtrju&z- 

Tv — U T> h >Ol<— (Coomassie brilliant blue) T^fe L-Tc <h d 5, 
^-A> HOSe^S* e»n, *tSgp n ptel2«¥-T&o*: (12), 

b) N*$ffii7=- /^I2?U##T 

n mm r^y mmfi ^pf<>^>u- ar ^ k a* a ir 

M77A)£ffl^TftJtb;fc:. -^©iSS*, t#^>nfcBTC(7) c DNA(D^^@H^J 
rt>S*tj£b&BTC<7>N5fc$S7 5 /^S2^J^-gfbfe (^6) . 

^m^tut btc cpmm&\\ 

(pmol) (pmol)T^y^ 



1 


Asp 


(261) 


Asp 


2 


G 1 y 


(457) 


Gly 


3 


As n 


(300) 


As n 


4 


Se r 


(107) 


Se r 


5 


Thr 


(75) 


Th r 


6 


Arg 


(181) 


Arg 


7 


Se r 


(121) 


S e r 


8 


Pro 


(245) 


Pro 


9 


Gl u 


(55) 


Gl u 


1 0 


Thr 


(71) 


Thr 


1 1 


As n 


(133) 


As n 


1 2 


Gly 


(149) 


Gly 


1 3 


Leu 


(132) 


Leu 


14 


Leu 


(155) 


Leu 


1 5 


N. D. 




Cy s 


1 6 


G 1 y 


(111) 


Gly 
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17 Asp (70) As p 

18 Pro (65) Pro 

19 G 1 u (29) G 1 u 
20 G 1 u (64) G 1 u 

5 1 nmo 1 £ffllvr##f£ffofc. 
N. D. T^tti 

1) 7i--;Wt^>h<> 

c) y^ywtmi&ftffi 

<Z>SS:£» B T C CD c DNA©*&SBa^J^€)*fl^bfe7 5 /Btffi^t— SfeLfe 
(3E7) . 



15 l^eiafcDo BTCCD^ffi^iJ 

T$y^g a S » fo£^f]£n£jl 

Asx 7. 0 7 

Thr" 6. 1 6 

Ser" 4. 8 5 

20 G 1 x 9. 3 9 

Pro 3. 8 4 

G 1 y 7. 1 7 

Ala 4. 0 4 

Cys 2) N. D. 8 

25 Va 1 3. 9 4 

Me t 0 0 

lie 1.9 2 

Leu 3. 0 3 

Tyr 3. 7 4 
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Phe 3. 3 3 

His 2. 3 2 

Lys 5. 0 5 

Arg 6. 9 7 

Tr p 0 0 



mwkftM (6N*j^ 1%7i;-JI/ 1 1 Ot:, 24 • 4 8NHa jQ*4MS¥W^fil) 

1) 0B5HKfl#L;fctt 

2) ^l^ttj 

ca. 20 At gSrfflliT^MFfSffofe. 

d) c*^7^yi^ 

(^8) o 

c^T^y^ m» (%) 

BTC 

Ty r 44. 6 

foist F^>##Pfe (i oor, 3. 5im) 

1 5 nmo 1 £ffll^T##r£fro£. 

e) BTC<D£$fctf£14 

ififitttl/ta^- • il^ ' /WtDJ?-, 8, 5 8 8 ( 1 9 8 8) t~ 
fB^ K £ BALB/C3T3 A31-714 *D-> 4 W>^-tyati^ 

• • >-tj— > 1 2, 4 6 3 ( 1 9 7 3) £ffl^fcflH4«!lJ£& 

1 7 

1 0 - 7 2 4 8 9§ (EP-A- 8 1 2 8 5 6^) <D###] 5 (D^ 
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2 (Met-IL-2) 5 Omg^ 4MSigt4 Om 1 HgiLfei, 1 

0 0mMMi2. 5ml, ?f V 3r*z/ )IM 2. 5g, tfDv> 5. Om 

1 (Dm&m&m*.. 2 5t:Tii$ra£jSLfc. sjt&^r^, KfoM&iom 

M'J>llil+2. (pH5. 0) T^gHtLfciryr^^X 

(Sephadex) G-25j?7A (46mmIDx 600mmL) ¥'&it 
izm^fzmm^: 10ml /#<Z>8KJ£-eJgliU 3^ ~ 5/^ h 

M^Kth'J^A, 3 M^m^^^JP^fc^, 3, 4-y75y^lfH$: 

T?5 BraSlKL-fc. SJfciHT^ S^^^ 1 OmM'J >^M®^+ 2 . 5M 
(pH5. 0) TfMLfct77T7^XG-2 5jJ7A (46mmIDX 
600mmL) dilf&U ¥-m<t\zm ^frWffiW.& 1 0 m 1 /^©gftilTJgM U , 
N^Sgfc^^^"— >©f*inLTV*fcl> I L - 2mft&'7—)V\sit. y°— ;pl 
I L - 2®:fr£:, 2 5mMU>8ttff« (pH7. 0)T¥8HbbfcSP 
- 5 P.W (21. 5mmIDXl50mmU &y — (#0 ) \zm.MhfrWi, 3 0 - 8 0 % 
B (B= 2 5 mM D A,m3t»ii£> pH8. 0) <7>I£Pg£j@ET 6 0 #59, 6 m 
1 /»©Sft3^"ei§m*fTV^ 17. 3mgOIL-2iMt 

nmm is ( i l - 2 <Dwwnkfe) 

a) SDSjHU7^'J^75 H^H^Il^ffl ^fc#flr 
Mt&M 1 7 I L - 2 £ Sample buffer [Laemml i, 

(Nature). 227, 680(1970)] KJHS&t, 100*CT 1 v;^y;H 
5/2 5 fc^l&iH. «*) ) Tmm^K^fTofCo *»&<Z>y;i/£27- 

Tv— yj U T> hy*;P— (Coomassie brilliant blue) TSfcife bfc £ d 5, 
#-A> KOgfi £*U #fmp n n^«^-T^ofc (El 3) o 

b) Nm^Tzi smmmftffi 

N^75yWJ^^Dr<>y-^>1J--(7rMK K iivlfk tf 
M77A)£fflV>Tftj£L;fc. -^WggJfL ft^nfe I L - 2 O c DNAOilSffi 



WO 00/20439 PCT/JP99/05456 

39 



IL-2 CDi^»^i| 

No. pra"-7^Bt frz^mztvb 

(pmol) T^y^ 



1 


A 1 a 


(701) 


Al a 


2 


Pro 


(354) 


Pro 


3 


Th r 


(359) 


Th r 


4 


Ser 


(122) 


Ser 


5 


S e r 


(128) 


Ser 


6 


Ser 


(78) 


Ser 


7 


Thr 


(46) 


Thr 


8 


Ly s 


(176) 


Ly s 


9 


Ly s 


(61) 


Ly s 


1 0 


Th r 


(40) 


Th r 



1 nmo 1 &m^Tfttir&t7 ofc. 
1) 7xr-JWk^>K> 



c) 75/H«M 

7^/Kaaj££T5/B&#ffigrK?*7> ->XtA6300E) &m UTifeJt L-fco 
©agm, IL-20C DNA©&£BByiJj&>£8IJfcL.fc7^ — ifcb 

(110) . 

mi o 



As x 



11.8 
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Th r 


1 2. 


9 


1 3 


Se r 


7. 


0 


8 


Gl x 


1 8. 


4 


1 8 


Pro 


4. 


8 


5 


G 1 y 


2. 


0 


2 


Al a 


4. 


8 


5 


„ 2) 

Cy s 


N. 


D. 


3 


Va 1 


3. 


5 


4 


Me t 


3. 


8 


4 


I 1 e 


7. 


7 


9 


Leu 


2 2. 


0 


2 2 


Ty r 


2. 


8 


3 


Phe 


5. 


6 


6 


n 1 S 




9 


3 


Ly s 


1 0. 


3 


1 1 


Ar g 


3. 


7 


4 


Tr p 


0. 


9 


1 



(6N^-4%^^U3-;m 1 1 0^ 2 4-4 8Pm iQ7K5^?Wi^iD 

1) ovmuzjmLfcm 

2) 7fe^tt| 

d) css/syiM 

#e>tlfc I L- 2tec DNAOMaiS^J^t>m^bfc:C^7^ y^^-^t 
bfc (Sll) . 

ill : C«757Mfrfff • 

c^r^yrn » (%) 

IL-2 

Thr 3 2. 5 
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HCfBtH^>5WBS (lOOTC 3. 5R5IHD 
1 5 nmo 1 £fflVvT##r£ffofco 



e) I L - 2 

)V - 4 -Jts)V • Uit— 5=- • ^ 5 3. — ^r— ~>3 >X 

(Biochem. Biophys. Res. Commun. ), 109, 363 (1 982)] Tfr H» ^^p d q £ 

^JE^J 1 9 (M e t - h GHCDftmt) 

2 Tfietlfcift 1 k g l: 5 OmM h U 8M^7^y> 
(pH8. 5) 4 U y h;U&ira*Tffi#£»#Ufc&, 38&#«i 
(10, OOOrpm) Sff o fco # £>nfc-hfif f£fc<J 4 U y MMC 5 0 mM 
h'J^/BK, 1. 0 9mMl7n^y;^^t>, 0. 0 5 5mMtlbl^ 
;U^^^>, 10 9mM7Kz>, 4. 3 6MI^i (pH8. 0) 4 

^Un>At?h^fA (/HtY7^X8)i, S'J^ytt) T, 20m 
Mh'JX/m 2. 5M«iit (pH8. 0) *5l25'Jy 
*^tIlsW5mS/c m£ATtw)&:S*-eaiSfi||!ftt&&ff ofc. SS, 2 
OmMhUX/Ht^ (pH8. 0) ft 3 5 U y h )V&m%-Uifi £JM£ 
ft-ofzm, mfoftm (10, OOOrpm) &ft^±m&'&fro OUT* ± 
M^2 0mMh'JX/M^ (pH8. 0) t¥IftU:DEAE-h 
3/\°— ;U6 5 0MjJ7A(3 0cm<J>X60crru jfCV-tt) K!ft*$"ti\ 2 
OmMh'JX/Mi (pH8. 0) *5«ktf2 OmM h >JX/^, 25 
mM^b^-hU^A^IS (pH8. 0) T"+#K#t# L£m, 2 0 mM h U 
T./mm. SSmMMth'J^Aigi (pH8. 0) T^£H£ff^ Me 
t -hGHH#<i:bT5 0 U y h JKDmttiWt&mrc* Z. (D^iBij££^. U n > 
*t7h'>XfA (;HtT7^7 8i, i^U^Tft) TiftttJttlfiU Me 
t - h GH£f#fc„ 
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0 (Me t-hGHCOgftlb) 
#%0»J2T&£>n&ffi#l kg(I5 OmMMJX/il, 8M^7-y> 
fM*£*g?& (pH8. 5) 4 'J y h;PSJO^.Ta#S^*Lfe^, 3S'fr#« 
(10, OOOrpm) Sfr-pfc. &e>nfc±fltifc#?J4 «J y MHC 5 0 mM 
hUX/B^l> 5. 4 5mMyXf-f *fn«&. 10 9mM7M 

4. 9 lMSi^ (pH8. 0) 4 4t:t3 

t7>^78l, 5'J^7ft) 2 0mMh'JX/ii» 2. 5Miii§ 
i (pH8. 0) 2 5 U >^ bJ^S0^^tt^^5mS/cmKT 

(c^^^TiMis:fTofe, mm.. 2 0mMh>jx/ii^ ( p hs. 

0) 3 5U7 b)ls&mZ-U&*>m.iM.&ft-?rc'&, j&foftm ( 1 0, 0 0 0 r 
pm) £frV>±flt£f#fc. O^t, ±it&2 0mMh'JX/Kiii (p 
H 8. 0) T'^iftlfeDEAE - h3A°— ;|/6 5 0M#^A(3 0 c m <f> X 
6 0 cm, JKV— tt) K:«*fS-ti\ 2 OmM h n/Mi (pH8. 0) 
fecttf2 0inMh'JX/m 2 5raMlftth l J')A^ (pH8. 0) 

(pH8. 0) *vmiti$:ft^* M e t - h GHMftt IT 5 0 U y h;i/©Jg 

5'J*7tt) Tlfflll> Met-hGHS#fc. 

^J60»J2 1 (Met-hGH©«) 

##^J2-e^^nfcMfrl. 2 5gll5 0mMhU7/ii > 8M^7Z 
v>Il!Mi(pH8. 5) 5 U y h;U*iD>LTlf#:&^»bfe^, 
j8<fr#MI (10, OOOrpm) £ff o&. #e>ft£:_hitl»M& 5 5 U U 7 h 
JH:5 0mMh'JX/il, 5. 4 5mMN-7tf ^-L-y7f<>< 1 
0 9mM7Mz>, 4. 9 1MIM (pH8. 0) 5 5 a U U y h )l 



WO 00/20439 PCT/JP99/05456 

43 

m®}&mnisrzm& (*Mi2 0) tmmnMe t-hGHcMM^ 

mffiM2 2 (Me t-hGH©ffittfb) 

###J 2T#^tlfcM#: 1 . 2 5gH5 0raMhn/m 8M^7- 
y>imi (PH8. 5) 5 5 U U y h;l/£fln^TM#£i&fl?L£:^ 
3t>i>#gt (10, OOOrpm) £tTofc. t# <S>*l/t±M ^ 5 5 'J U y h 
;Hl5 0mMFUX/^, 5. 4 5mM->7r7$ >M1|. 1 0 9 mM 
y;i/^->, 4. 9 1 M%.mfei& (pH 8 . 0) 5 55'J'J7hJ^i0iT, 

Lfzm& (#i«J2 0) tiWI^OMe t - h GH(Dftmt?Jjm&mtt> Ztlfca 

mmm 2 3 

7 2 4 8 (EP-A- 8 1 2 8 5 6f) (D#%^J 3 15^ 

3 (Me t-NT-3) £g»j£L£io 

N*^tC^^^-->0#iraLfet h-a-OhD7^>-3 (Met-N 
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1 5 nmo 1 <&fflUT4HJT&fr-3&. 



e) N T — 3 <75£<$)?£1£ 

nmm (Dorsal root ganglia)) ^ffl^fc^fttl 



W2 5 

*i«2-CH6nfcMe t-hGH^14. 7 5ml S6MR**«f 
eOmllltm 0. 5M»i 1. 2ml, *U**->;« 3. 75 
g, tf'J^> 7. 5ml©H^m7 5mlCbfc^ 2 5ttmfl 
Rfcbfc. K«»T«. E*** 4 MS* + 2 0 mM h 'J 7«i*(P H 8. 
0) T^aHbUfc-fe^TT^** (Sephadex) G-25#^A(4. 
6cmIDX6 0cmL) Kffli&b, ¥«<fc£ffiV>fc*tt* 1 Oml/^ 

£Sn*.fc^ 3, 4->>7Sy5feA*Bfcft4 0mM«*K:fe*«fc'5K:«llIb 
T. 3 O-CTMBIWRfcbfc. JEJS»T«, S«*S4MR*+2 OmMh 
ij^lfll (pH8. 0) T¥^bbfct77T>^XG-2 5#^A (1 
1. 3cmIDX8 0cmL) K»»U 0ml 

y-JH,fc. ^-;H/fchGHI»*, 5 0mMh'J7lIi+2. 5 
*'<pH8. 0) T¥ilkbfcDEAE-5PW (5. 5cmIDX20c 
mL , *y- (*) ) 0-100%B (B= 5 OmM ME 

S + 2. 5 MK*. PH4. 0) <D^B2T6 0^1. 1 5 m 1 /#CD0!t 
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H4K:*t6l«©DNA«fr (11. #5: >/7>f • vWl>t±* t2. #6 : 

T^U >- 3 6 <D*§j£»f£^£S«U£: (05) . 

a)DNA^-'J =T7-©U >mt 

S'mmzfcZ^Ztl &tf#6 ^^^f:4ii©^J u S & 100 

M L © U >B6-fbR*S«e [50mM Tris-HCl (pH7. 6). lOmM MgCl 2 , ImM T^Jl^ 
lOmM V^7.V< h-)l^ 0. lmg/mL^>-lfiimT;U^^>. ImM ATP,. 

b)DNA y?>f* >hOmU 

±12 a) T?# £ U >«ft DNA y ^ if > h £ # 1 Rtf #2 * 1 At g 

y- — U >^£frofco TaKaRa DNA Ligation Kit ver. 2 (^tSafi) 
X^^y-^a^R^&ffofc. T--'J>^30 /zL 1^11^30 a* L £ 
Jn*£<iB"&bfc«. I ^ 60 u LSriB*., lWNWEfcSii* 7^^- 



c)5'*«©'J >M4t; 

a^^TEi®^ (lOmM Tris-HCl (pH8. 0), ImM EDTA) 10 At L iZ'fefflls, 
100 m L © U [50mM Tris-HCl (pH7. 6). lOmM MgCl 2 , ImM 

;U5~>*>. lOmM y^7M h-;W 0. lmg/mL >-MI 7 ;l/ 7 5 >, ImMATP, 
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PTB960-2 (EP-A-499990 : /MU<=>. 5^-^ * ^"^ ' ^ y a ^""^ 

32#, 273 M) &XbaIRtf AvalTrififlSl^ l«7^D-^«ft*i^» 
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£_ttBfc.fcDW»bfckb7'<U>-36 O^ljfiae^S TaKaRa DNA 
LigationKit ver.2 (SiBifi) *ffl^T7>T y— >a >R*feff o*:. f 
fc>t>pTB960-2 ©XbaI. Aval &r*i« 1 M L fck h7^'J >- 3 6 0«5fi* 

y--> 3 >*frofc. 7^y-->3 >i*10 uLS^TE. coli JM109n 

>t£^>h-t;u ^mm^mh. 10 w g/mL©7-b7-*M > *u>& 

I©)Weil#*LB**T-**il. QIAprepS 
MiniprepKit (+7^>a) ftffl^T^^ 5 H PTB960-13 £ 

PTB960-13 £*B§«BL21(DE3m (Novagen *t) KU&SH£&*fT^ 10 /x g/mL 

7^U>-3 6-CS 2 3M^«aK*5M*BL21(DE3)/pTB960-13 «r»fc(H 

6) o CO^«fe^^^«BL21(DE3)/pTB960-13 «^f€#^FERMBP-6590 T? 

1998 ^ 12 B 2 B#tIIflMK^I^HW^ c ^^ n 
fc. ££ 1998 ¥H ^ 11 Btt-C£t6## IFO16220 tlTraSAf!^ 

m (ifo) {c^fe^n^o 
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WO 00/20439 gQ 

m t mm2 7-v&*>tittmniK&mm&* 5. omg/KDfh^^'J 

y^tShBmm (1 %^7h>. 0. 5%i#§X3r7s> 0. 5 %mt^ h 

rnvtz. mznt^mmmzi gu^mxs** (i. 6 8%u>tti 
^th'J^ o. 3xu>K2tk** , j^a, o. ixmtyy^-v 

A, 0. 0 5%MthU^A> 0. 0 5%ii?n^A> 0. 0 2% 
iSteflK 0. 0 0 0 2 5 %«-^ 0. 0 0 0 2 5%W75>/1. 
5%7F#ttK 1. 5 &tt^fc*5 0 L$%»flf^«Sl/T, 

29 hh7^'J>-36 <DI&# 

2 8 -e*#fc«4* 5 5 0 gH10mM EDTA+lmM (p-7v>* /7i- 
WW>7A*i*7WJK*iS8ffi (pH6. 0) iltl 5 0 0ml tttiUTL. jH^&M 
a (BRANSON SONIFIER MODEL450) b7c^> 3S4> 
( 1 0 0 0 0 r pm. 6 0 m i n) fcfrofc. ±aS9ctt^'-^b, it IK 
ttHaCR«©»f^*tfofc. ^Uft±I*»PH6. OfcMEU 5 0 
mM 'J>B6tt«»t (pH6. 0) T?¥«<tbfc AF-Heparin Toyopearl 650M 
#^A(30mmIDX500inmU *V-)fc»*l^ «fe»bfc«* 0-10 0% 

B (B=5 OmM U >«««*+ 2 M NaC K pH6. 0) QgtMftJG 
-C*Wfcff^, 530mlOthT^U>-36-CS2 3i^^Wt^R 

fc#&»*fcfTV^ kWJ>-36-CS23»^>/^«O0. 1 

1 _, >7 ;-4-y/f;V7SyifUy-^Al (DMAP-CN) 3 5m 
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g £*0*.T, SfiT15»WK*bfc. EJfS»T», OXftKT 

WblfcSephadex G - 2 5 # 7 A (46mmIDX 600mmL, 7tH'> 

s _, >T yfl;$nfct: h7^'J>-36-CS2 3 Bfc£* >/^«®#*^ 

kh7^'J>-3 6-CS 2 3fflr&*>^*K©II&&?K*^fc- ^Olitt^at 
Kl»»M6Mt3a:5«fc5fcR***lin^fc^ ^ °- 0 6N«*fc 

^tpH6. OfcWfiU, kh7^'J>-3 6SH&. d <Z)SJ&S££ 3 M 
gim5 0raM'J>iIIt (pH6. 5) T?¥«fcl/fcS P - 5 PW 
(21.5mmIDXl50mmL> *V-)Kia*b, !ft*. 0-4 0%B (B 

= 5 OmM U >mmmm+ 1M N a C 1 + 3M^I, pH6. 5) 0)&&£ 
^iBTJgttlSffV^ th7^'J>-3 6Sii»*tlfc. ^0th7^U>- 
3 6®#£, SSCO. l%hU^^^PS^m (TFA) T«Htb^C4P- 
5 0 (21. 5mmIDX300mmL, BBfP*X) K*» 8fci*Lfc8^ 15-3 

0%B (B : 8 0%7th-hUJl// 0. 1 %TFA) ©gjKSHBTfiSfcH&fT 
V*, k h7^'J >- 3 6ili^^^-^b^^> 8l«SteJft*ffV^ thT^U 

> - 3 6 8KjeS:*©**^- 
a) 7s;iffi« 

75yf^^75yH^H- (04L-85OOA Amino Acid 

Analyzer) V*"T#:^ b£io 

*©tt*. N*iStI/ W>Sl^t5k h7^'J >" 3 6©DNA 
IIIBW6^n57$-/i^i:-ifctfc (^15) o 

^15: 7Syii^HT . . 
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bh7^'J>-36 C%) 

P h e 3 8. 6 

F^v^fr^fe do or, smm) 

[-^^^-- >^S^WT^)^a (Me t-kh7^U>-36) 



mmm 3 o (^fstt&te) 

mmM2 9T5l#bfeMe t -k hT^'J >- 3 6 Srffl^T, 10- 

271645 nommm e izum^m h TfiH4£«H£u th 

^i&0>J2 9tllftl/fcMe t-hh7^'J>- 3 6 4mgS3MM 
8£0. 8mltlg«tf;i, 8 0mMMi 0. 0 5 m U # V* * Is )VWi 
0. 0 4 6 g> tfU>*> 0. lml©ii^t$:JlD^> 2 5 1 NfI8JKJ£ U 
feo R^teT^ jEJfc$t2r 2 . 5M«i+10mMU>ilit(pH5. 5) 
X*¥-'&itlsti-fc7 rfy 2 7* (Sephadex) G-25*7A UOmmlD 
X 250mmL) lCili£L, ^ffiitlzm 0 . 5 m 1 /^©SlTiilb, 

^ft->»^^r h >#£Wr&k h7^U >- 3 6 B# Lit 0 
m>T£©iffl#IC^*© 2M«th'J^A, 4M»BS, 3MSii§iS; 
iPTLfc^ 3, 4-i?7^/SJSS8*4 0mM»§n~te£«fc5K:&inU 
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L£k h7^U > - 3 6®^^PH6 . 0 fCl«L> 5 OmMU >^li®i& 
+ 0. lMNaCl+2. (pH5. 0 ) T^gHfcbfcCM- 5 P 

W (7. 5mmIDX75mmL, ($0 ) tC&5£L&&» 0-100%B (B = 

5 OmMS^IIi+0. 1M NaC 1 +2. 5M^§, pH9. 0) CO 
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;i«^75 /&##Tfr (H3aL - 8 5 0 0 A Amino Acid 
Analyzer) £J8HTfc5£bfc« 
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b£ ($18) o 



$18: 7$ 7^£afifc#flT 



A s x 


1 . 


0 


1 


Th r 1 ) 


0 




0 


S e r 1 ) 


1 . 


9 


2 


G 1 x 


2 . 


9 


3 


Pro 


6 . 


3 


6 


G 1 y 


5 . 


9 


6 


A 1 a 


0 




0 


C y s 2) 


N. 


D. 


0 


V a 1 


1 . 


0 


1 


Me t 


1 . 


0 


1 



WO 00/20439 _ PCT/JP99/05456 



T 1 a. 

lie 


A 
U 




0 


Leu 


9 


yj 


2 


i y r 


n 
u 




o 


"T> Vi o 

r n e 




q 


2 


H i s 


1 . 


0 


i 


L y s 


1 . 


9 


2 


A r g 


7 . 


6 


8 


T r p 


0 . 


9 


1 



B6JP*^» (6N m&-4%?-*!fV3—)VWt* llOt, 2 4, 4 8P3 

i) ommiztvwvrzm 

2 ) ^t&tbi 



b)N*^7i/fie^1ff 

ft (in) . 



1 9 :N*^T^ZMI22L 



No. PTH 1 ) -T5 /! 

(pmol) 



1 
2 
3 
4 
5 
6 



Leu (475) 

V a 1 (845) 

G 1 n (365) 

Pro (563) 

A r g (425) 

G 1 y (424) 



t h7^'J > - 3 6 CDJ^SIS^J 
75/^1 



Leu 
V a 1 
G 1 n 
Pro 
A r g 
G 1 y 



WO 00/20439 PCT/JP99/05456 



7 


S e r 


(139) 


S e r 


8 


A r g 


(423) 


A r g 


9 


A s n 


(245) 


As n 


1 0 


G 1 y 


(290) 


G 1 y 


1 1 


Pro 


(197) 


Pro 


1 9 


G 1 v 

v__j i y 


(234) 


G 1 y 




Pro 


(197) 


Pro 


1 A 


T r n 


(101) 


T r d 




G 1 n 


( 76) 


G 1 n 


J. \j 


G 1 v 


( 84) 


G 1 v 

vj i y 


1 7 


G 1 y 


(130) 


G 1 y 


1 8 


A r g 


( 79) 


Are 


1 9 


A r g 


(116) 


A r g 


2 0 


L y s 


( 43) 


L y s 


1 nmo 1 &JlH>T#tfr&fTo&. 




1) !7 x ~ - 






c) C*«T 








C**S7^ 






(BiL- 8 5 0 0 A Amino Acid 



Analyzer) &m ^XftVr Ufc (^2 0) . 



g20 : C5Effll7$ /jfefrfr 

t h7^'J>-3 6 (%) 

P h e 8 6.6 



MM 3 2 

3 1 t h7^U>-3 6 £ffl^T, 10-271646 



WO 00/20439 PCT/JP99/0S456 

58 

#^©t. 3te : f-x^w#ffifc«t o^it^nfc^^^-- >^s^wr^>^7° 



WO 00/20439 PCT/JP99/05456 

59 



4. F^(i)fi)cft*:;i/^r> 5 (iiW-^-fcJUU >, (i i i) -f — o-f 

15 ^r> - 2, (iv)-zL- hD7^ >- 3 £&te(v)7"*U >T&£M:>}c^ 1 IB*c 

h U ^A^\ pH**j2&t>L . 1 8 mol/L<D*t»?&<*: 

s y m # * » <z> m. t r it £ ■£ & ;i t * w wl t -r & i£ * ;* - > 

25 8. N*SSKHfe^b$nT^Tfe<k^^^ — >SS©^^r h >ft*ft5^ 
* tt-t ^ Sffc $ it S d <h £ -T -5 N IZ^Hk £ tlX ^ T «k 
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10. itK^Scfc^ffBS^-h'J^A, ^43J;tt'irM^ h U ^Ai;fc^3;il r ^:fc 
ektf@1^:^ h U ^A^\ pHm 2te^L 9l?m0 . 1 &tr>L8mol/L©i£«»c 

^fFifctt^CJIS. B£&$5<fctf^&:rMJtf AORTIC 3, 

T 5 / 3c IfS £ 7c <D m £ K Jfc £ 3 d <t £ £ T 5 N Mtm lz * ^ * 

12. ite^i^wiciaissn, N^^ic^fb^nTv^Tfecfcv^^^-- > 

A, €fBfe:fc«fctf STBS:*- h U ^7 A*fctt€fBt*«t^K^- h U ^A©#ST(z 
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( i )&WL&£tfgm± h U # A, €m&£Zfgmi- b >J ^7 A*fctt^fBt*«fc 
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